[The effects on brain function and ultrastructure changes by elevating mean arterial pressure after cardio-pulmonary resuscitation in pigs].
To investigate the effects on brain function and ultrastructure changes by elevating mean arterial pressure (MAP) with norepinephrine after cardiopulmonary resuscitation (CPR) in pigs. After 4 minutes of untreated ventricular fibrillation, CPR was begun in 10 piglets, followed by defibrillation. Following the restoration of spontaneous circulation (ROSC), the animals were randomly assigned to two treatment groups: the hypertension group (HT, n=5), in which animals were given an infusion of norepinephrine to maintain the MAP to 130% above that before ventricular fibrillation, and the normal perfusion group (NP, n=5) who received an infusion of norepinephrine to maintain the MAP to that obtained right after ROSC. Sham-operation group of 2 animals were treated identically, with the exception that neither cardiac arrest was induced nor CPR was performed, to serve as control group. Variables of hemodynamics were measured at baseline and also 4 hours after ROSC. The overall performance categories (OPC) was evaluated 24 hours after ROSC. Then, animals were sacrificed and the brains were removed for histopathological examination of cerebral cortex, CA1 region of hippocampus, cerebellar cortex, and corpus striatum for the assay of histological damage score (HDS), and apoptosis of cerebral neurons were evaluated [terminal deoxynucleotidyl transferase-mediated dUTP nick end labeling (TUNEL)] 24 hours after ROSC. The ultrastructure of neurons was characterized, using transmission electron microscopy. Five animals in the HT group showed good OPC (OPC 1-2), while 3 animals in the NP group showed good OPC (OPC 1-3). Brain tissue from different regions was normal in sham-operation group. The HDS in the cerebral cortex and CA1 region of hippocampus in the HT group was lower than that in the NP group (cerebral cortex: 1.6±0.5 vs. 2.2±0.8, hippocampus: 1.8±0.8 vs. 2.8±0.5, both P<0.05). The TUNEL- positive cells in the cerebella and the CA1 region of hippocampus were significantly reduced in the HT group compared with the NP group (cerebella:21.2±3.2 vs. 38.6±3.8, hippocampus: 22.7±7.6 vs. 35.0±6.8, both P<0.05). With transmission electron microscopy, necrotic neurons were found in the cerebral cortex, striatum and the CA1 region of hippocampus, while in cerebella only granular cells and glial cells in the CA1 region of hippocampus showed apoptosis. The damages to neurons were significantly reduced in HT group. Hypertension induced by norepinephrine is a safe and effective method to reduce brain damages and prevent apoptosis of neurons.